Building Community Resilience: Conceptual Framework and its Application in Post Tsunami Resettlement  by Danar, Oscar Radyan & Pushpalal, Dinil
 Procedia Economics and Finance  18 ( 2014 )  489 – 496 
Available online at www.sciencedirect.com
2212-5671 © 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and/or peer-reviewed under responsibility of the Centre for Disaster Resilience, School of the Built Environment, University of Salford.
doi: 10.1016/S2212-5671(14)00967-8 
ScienceDirect
4th International Conference on Building Resilience, Building Resilience 2014, 8-10 September 
2014, Salford Quays, United kingdom 
Building Community Resilience: Conceptual Framework and its 
Application in Post Tsunami Resettlement 
Oscar Radyan Danara,b,*, Dinil Pushpalala 
aTohoku University, Sendai 980-8576, Japan 
bBrawijaya University, Jl. Veteran, Malang 65145, Indonesia 
Abstract 
This article explores the understanding of the resilience concept through perspectives of academicians, international 
organizations and policy makers and its application in post Indian Ocean Tsunami, 2004 and the Great East Japan Earthquake, 
2011 resettlement through case studies in Banda Aceh City, Aceh Province, Indonesia and Minamisanriku Town and Natori City, 
Miyagi Prefecture, Japan. Some issues of resettlement are discussed, including social, cultural, economic and policy context. 
Finally, this article recommends that some important factors to be considered during the planning stage of tsunami-resilient 
communities. 
 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and/or peer-reviewed under responsibility of the Huddersfield Centre for Disaster Resilience, University of 
Huddersfield.  
Keywords: resilience concept ; resilience application ; post-tsunami resettlement ; tsunami-resilient community 
1. Introduction 
This article focuses on the discussion of resilience notion and the application of resilience in the recovery 
process after a tsunami disaster. The first section explores the understanding of the resilience concept through 
perspectives of academicians, international organizations and policy makers. In discussing resilience from 
academician’s framework, this article uses a theoretical arguments that usually quoted in previous literature, Holling 
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(1973), Folke, et al., (2002) and Godschalk (2003). Discussions on resilience in international organizations 
framework will be based on IFRC (2004), UNISDR (2009), & USAID (2012). In terms of policy makers it refers to 
the case study in this article; Japanese (CAS, 2013) and Indonesian (BNPB, 2010) Governments. 
Next, it discusses the parameters of resilience, particularly in the resettlement process after the Indian Ocean 
Tsunami, 2004 and the Great East Japan Earthquake, 2011 through case studies in Banda Aceh City, Aceh Province, 
Indonesia and Minamisanriku Town and Natori City, Miyagi Prefecture, Japan. How to create tsunami-resilient 
community through resettlement in the recovery process is the main discussion of this study. On the one hand, 
resettlement policy raises controversial issues among disaster-affected people; on the other hand it is also essential 
in tsunami-resilient community. This study explores social cultural, economic and policy factors that, according to 
this study, are very important issues in resettlement process. 
2. Framing Resilience: Perspective of Academicians, International Organizations and Policy Makers 
In the academician’s framework, resilience discourse generally started with Hollling’s work, “resilience and 
stability of ecological system” (Holling, 1973). In his work, Holling stated the importance of relationship within a 
system in creating resilience. Resilience is a system that can be made if all subsystems and variables supported the 
system. This relationship within a system can be measured to what extent it can persist and absorb change outside 
the systems. More resilience the system, it would be more persist.  
Folke, et al. (2002) stated about the system approach as an important framework in understanding resilience. It 
tends to define resilience in term of social and ecological framework. They argue that a social and ecological system 
is “strongly coupled”; can’t be separated each other, particularly in sustainable development frameworks.  
Godschalk (2003) started to give a different perspective by defining resilience in two importance things; physical 
system and human communities, particularly in a city area. Physical systems are the constructed and natural 
environmental components of a city. They include its built roads, buildings, infrastructures, communications, and 
energy facilities, as well as its waterways, soils, topography, geology, and other natural systems, while human 
communities are the social and institutional components of the city. It includes schools, neighbourhoods, agencies, 
organizations, enterprises, task forces, and the like. The framework of academician toward resilience emphasized the 
importance of system as a whole and comprehensively. It concerns on relationship within a system such as ability 
and capacity, physical and human perspective and social ecological consideration. 
In the international organization’s framework, the United Nations International Strategy for Disaster Reduction 
(UNISDR) emphasizes resilience (2009) as the ability of system, community or society exposed to hazard and 
recover from the effects of hazard. In World Disaster Report (2004), International Federation of Red Cross & Red 
Crescent Societies (IFRC) defines resilience as the capacity to survive, adapt and recover from a natural disaster. It 
is meant that resilience is taking steps to reduce risk before an event as well as providing for quick recovery when a 
natural disaster occurs. Similarly, USAID (2012) prioritizes the ability of an individual, people, community and 
country to adapt and recover from stress and shocks. In framing resilience, international organizations stress on the 
importance of capacity and ability of community or society to cope with disaster. That’s why international 
organizations projects attempt to always enhance the capacity and the ability of people to face disaster through 
programs and projects.  
In analysing policy maker’s point of view toward resilience, Japanese and Indonesian Governments’ framework 
is discussed. Japanese government (Cabinet Secretariat, 2013) describes “resilience as the basic principles to prevent 
human loss; avoid fatal damage in social and economic; mitigate damage in property and facilities and swift 
recovery and reconstruction.” Japanese government policy for building national resilience will not only result in 
protecting human life but in securing social and economic systems that will never become dysfunctional in any 
event, and will enable Japan to enhance national competitiveness and win the trust of the international community.  
While, Indonesian Government through the National Disaster Management Agency (BNPB) describes resilience 
based on the Hyogo Framework for Action (BNPB, 2010) which is the expected outcome is the substantial reduction 
of disaster losses, in lives and in the social, economic and environmental assets of communities and countries. For 
these two frameworks, substantially resilience focuses on the goal; how to reduce or avoid human, social, economic, 
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Table 1. Definition of resilience in perspective of academicians, international organizations & policy makers 
Academicians Framework Keywords 
Holling (1973) …the persistence of relationships within a system and is a measure 
of the ability of these systems to absorb change of state variable, 
driving variables, and parameters, and still persist. 
Relationship within a 
system; persistence of 
system. 
Folke, et. al. (2002) …resilience for social-ecological systems is often referred to as 
related to three different characteristics: (a) the magnitude of shock 
that the system can absorb and remain in within a given state; (b) 
the degree to which the system is capable of self-organization, and 
(c) the degree to which the system can build capacity for learning 
and adaptation. 
System can absorb; system 
capability; capacity 
building for learning and 
adaptation 
Godschalk (2003) …a resilient city is a sustainable network of physical systems and 
human communities. 
Physical system; human 
communities 
International Organizations Framework Keywords 
IFRC (2004) …the capacity to survive, adapt and recover from a natural 
disaster.  
Capacity to survive, adapt 
and recover.  
UNISDR (2009) …the ability of a system, community or society exposed to hazards 
to resist, absorb, accommodate to and recover from the effects of a 
hazard in a timely and efficient manner, including through the 
preservation and restoration of its essential basic structures and 
functions. 
Ability of system, 
community or society; 
resist, absorb and recover 
from the hazard effects. 
 
USAID (2012) …the ability of people, households,  
communities, countries, and systems to mitigate, adapt to, and 
recover from shocks and stresses in a manner that reduces chronic 
vulnerability and facilitates inclusive growth 
Ability to mitigate, adapt 
to and recover from 
shocks. 
Policy Makers Framework Keywords 
CAS, Japanese Government 
(2013) 
…We are committed to creating a strong and flexible (resilient) 
country against any large disasters under the following basic 
principles: prevent human loss by any means; avoid fatal damage 
to important functions for maintaining administration as well as 
social and economic systems; mitigate damage to property and 
facilities and prevent expansion of damage and achieve swift 
recovery and reconstruction. 
 
Prevent human loss; avoid 
fatal damage; mitigate 
damage to property and 







…the vision of disaster management in Indonesia is a nation that is 
resilient in facing disaster… in line with the Hyogo Framework for 
Action. 
Hyogo Framework for 
Action 
          Sources: Prepared by authors based on Holling (1973); Folke, et al. (2002); Godschalk (2003); UNISDR (2009); IFRC (2004); USAID 
(2012); CAS, Japanese Government (2013) & BNPB, Indonesian Government (2010) 
 
3. Building Community Resilience in Post Tsunami Resettlement 
3.1. Tsunami-resilient community: resettlement as a key 
This section elaborates the importance of resettlement process as a key in creating tsunami-resilient community. 
The first example is the Yoshihama fishing and farming village in Ohfunato city. This is the case which had almost 
completely no damage in the Great East Japan Earthquake and Tsunami 2011. The key is past resettlement policy, 
from low to higher ground. The village began moving to higher land following the Meiji Sanriku Tsunami in 1896, 
which washed away almost the entire village. The residents found and developed the resettlement site themselves. 
Fortunately, there was a hill above the old village that sloped gently to the beach. In the GEJE, the tsunami hit the 
village, flooding most of the farmland, but not the residential zone. Only a couple of houses, located on the lowland, 
were washed away, and one person was killed (Onishi, 2013; Onishi & Ishiwatari, 2013).  
 












Fig. 1. Yoshihama village; former and relocated. 
Source: prepared by the authors based on Onishi (2013) & Google Earth (2014) 
The second example is Touni-hongo village in Kamaishi city. A hundred houses were moved to a new area and 
made after the Shouwa Sanriku tsunami, 1933. This is a well-known village that relocated the entire community 
after the Shouwa Sanriku Tsunami in 1933 to a newly developed site on hilly ground nearby. The houses on the 
lower level were built after the 10 meter-high tsunami dike had been constructed. The GEJE tsunami flooded and 
washed away all 50 houses located on the lower ground, but it didn’t reach the houses relocated to higher ground. 
Residential land usage was allowed, because the dike was expected to protect the hinterland. The last example is the 
case of Taro, Miyako city. Taro was even internationally famous because they constructed unique, huge and long 
seawalls to protect the community. However the community was destroyed and many people were lost in this 
tsunami disaster because the seawalls were destroyed or came over by the tsunami (Onishi, 2013; Onishi & 
Ishiwatari, 2013). 
3.2. An Overview of Recovery Process in Banda Aceh City and Minamisanriku Town 
The recovery policy and planning process in Japanese post tsunami disaster consist of three stages. Stage I (0 to 
4 months), the government established a disaster headquarters, chaired by the prime minister and an independent 
Reconstruction Design Council (RDC). Basic guidelines and an act were issued within 4 months, based on the 
council’s recommendations. In stage II (4 to 11 months) the provisional reconstruction headquarters was established. 
Prefectures and municipalities prepared basic recovery plans in close consultation with disaster-affected people. In 
stage III (11 months to 10 years), reconstruction agency and special zones for reconstruction were formed. The 
reconstruction was envisaged to last 10 years, and to be implemented through flexible grants and policies in support 
of the municipalities (International Recovery Platform, 2012). 
Based on the National Guidelines the most affected prefectures and municipalities—Iwate, Miyagi, and 
Fukushima, with more than 120 affected municipalities among them—developed their own recovery plans. These 
plans were not intended to be comprehensive, but rather to reach consensus among residents on the vision and key 
principles to be followed, the proposed land-use planning (including potential resettlement of communities), and the 
implementation program (International Recovery Platform, 2012). 
In Banda Aceh city, soon after the tsunami disaster, Indonesian central government`s, took actions directly to 
handle Aceh. The central government taken over the government of Aceh province, following the collapse of local 
government activity occurs as a result of tectonic earthquake and tsunami. A lot of officers and civil servants died or 
injured because of disaster. 
Within two weeks, central government through Development Planning Agency (BAPPENAS), together with the 
international community, prepared damage and loss assessment. Based on this assessment, the Master Plan was 
formulated. In April 2005, “Master Plan for the Rehabilitation and Reconstruction for the Regions and Communities 
of the Province of Nangroe Aceh Darussalam and the Island of Nias, Province of North Sumatra” was published. In 
order to implement the Master Plan, GOI established a special agency for Aceh Reconstruction called “The 
Executing Agency of Rehabilitation and Reconstruction for Aceh & Nias” or Badan Rehabilitasi & Rekonstruksi 
Former Village 
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Aceh & Nias (BRR Aceh & Nias). The draft of Master Plan initially proposed the creation of two-kilometre buffer 
zone along low-lying coastal area, in which permanent construction was not permitted. 
However, this plan was not popular among disaster-affected people. Fishing community and landowners within 
the zone rejected the plan. The Master Plan created a conflict. For the people, the Master Plan could kill them twice. 
They have already felt “killed,” for losing family members due to the disaster. The Master Plan would kill them 
again because they couldn’t return to their previous homes (Kompas, 6 March 2005).  
In the final Master Plan, the buffer zone policy was revised (case by case situation). There is no obligation for 
relocation of residences in the revised Master Plan. Thus the decision to live in the previous location or to move to a 
new location will be completely decided by the people. The plan permitted the people to rebuild their houses in the 
original place along the coastal area, however, with some land consolidation and specific design directives (GOI, 
2005). However, this policy created confusion and uncertainty to many of the affected communities as well as many 
institutions involved in reconstruction (Pardede, 2008). Accordingly, BRR did not follow the Master Plan and the 
proposed “village planning”, which is a community based approach to guide recovery and reconstruction.  
In Minamisanriku, recovery and reconstruction process still in progress. Minamisanriku began the construction 
of a new town in February 2013. The city plans to build 930 public homes in eight locations through 2015 
(Pushpalal, 2014). Meanwhile, Banda Aceh finalized the recovery and reconstruction on 2009.  
Even though the recovery and reconstruction process in Banda Aceh has finished, it remains problems. 
Nowadays, 4 years later, there are people that have been living in refugee barracks since the tsunami disaster. They 
did not get any housing aid. Another big problem is the houses that rebuilds in a coastal area which is washed away 
in 2004 tsunami also very vulnerable to future tsunami (Metro TV, 2013). 
3.3. Resettlement in Banda Aceh & Minamisanriku: Social Cultural, Economic & Policy Dimension 
Resettlement process always raises controversy; it greatly affects the lives of the people who will be relocated. 
Minamisanriku overwhelmingly choose to adopt the higher-ground relocation approach because it has experienced 
several severe tsunami in the past, including the tsunami that occurred as a result of the Great Chilean Earthquake in 
1960. Residents have been taught for centuries to “run away if tsunami is coming”; but a new town will be built, in 
which the people “could sleep without fear” (Pushpalal, 2014). But not all disaster-affected people in Japan agreed 
to the resettlement process. Unlike Minamisanriku Town, relocation plans for Natori city are still chaotic due to the 
conflict between those residents who want to return to their previous neighbourhoods and those who are against it. 
Those who prefer to return are generally elderly inhabitants who are engaged in the fisheries industry or who feel 
nostalgic for their childhood neighbourhoods (Pushpalal, 2014). 
Banda Aceh disaster-affected people didn’t want to be relocated and want to come back previous home because 
they feel that “disaster is a fate and ordeal from the god because of our sins”; or "death will come wherever we are-
at; the beach stricken by the tsunami, moved to the mountains, if God wants, the mountain will erupt” (Siswanto, 
2005). They also said that “If tsunami happened three times in a day, we are not afraid. Death has been determined 
(by the God). The tsunami was a destiny that must be accepted” (Kompas, 6th March 2005). Nevertheless, it wasn’t 
all communities didn’t want to be relocated. Those who want to be relocated are usually the victims that could not 
rebuild their houses in their original locations because the land was washed away, or who lived in rented housing 
(Matsumaru, Nagami & Takeya, 2012). 
In case of Minamisanriku Town objectivity is the dominant factor for accepting the resettlement. Preparedness 
for future tsunami has strongly built through the past experience. This condition made the relocation process easier, 
because people awareness toward tsunami disaster is very high. Through resettlement, the people want to make a 
safer community to the tsunami disaster. In case of Natori city, psychological dimension, which is emotional bonds 
with housing, neighbours, communities, and the surrounding area are the dominant factors in resettlement process. 
For Banda Aceh people Indian Ocean Tsunami, 2004 is the first tsunami disaster that hit this area. Awareness of 
individuals and community to the tsunami are very low, making the resettlement process is difficult. 
In terms of economic consideration, Banda Aceh community believes that it is very hard to have employment 
opportunities and income in a newly relocated area. In their opinion, the Master Plan that includes resettlement 
process will keep them away from the sea. In fact, the remaining residents are fishermen and shrimp or fish farmers 
(Kompas, 6 March 2005). They do not have another skill except becoming a fisherman. The inhabitants do not want 
to be relocated, because the relocation is far away from the sea. Although Minamisanriku is a town primarily 
engaged in the fisheries industry, it has firmly committed to higher ground relocation because of the lessons learned 
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from their tsunami-stricken past (Pushpalal, 2014). Besides, Minamisanriku relocated area is not far away from the 
















Fig. 2. Housing built along the coast in Banda Aceh (August, 2011) 
Source: Matsumaru, Nagami & Takeya (2012) 
The economic dimensions, such as occupation opportunities and income levels are the dominant factors, which 
determine the choice of relocation. In case of Minamisanriku they want to be relocated because they still can be a 
fisherman. Banda Aceh people rejected relocation process because they could not continue the fishing industry. 
In terms of policy dimensions, as explained before Based on the National Guidelines the most affected 
prefectures and municipalities developed their own recovery plans. These plans were not intended to be 
comprehensive, but rather to reach consensus among residents. In Minamisanriku, the community has been involved 
in sharing opinion on the relocation area and other important aspects. Municipalities established recovery planning 
committees involving experts, residents, and community representatives. Generally, they used surveys and 
workshops to incorporate residents’ opinions into the plans. Contrastingly, the affected people in Banda Aceh did 
not involve in the formulation of Master Plan and the resettlement process. Unlike in Minamisanriku which is the 
community involved and participated in relocation process, Banda Aceh disaster-affected people never involved in 
the planning. This condition causes a much resistant toward the Master Plan and relocation policy. 
Due to this condition, the executing agency of Rehabilitation & Reconstruction for Aceh & Nias (BRR) finally 
changes the recovery process, including relocation through “village planning”. The involvement of beneficiaries was 
of key importance for the housing reconstruction and rehabilitation interventions (Pardede, 2008). In this “village 
planning”, relocation is voluntary; disaster-affected people could return to their previous homes. Because of this 
policy, a lot of people come back to their previous home near the coastal area. This condition raises the important 
question: is the recovery process in Banda Aceh leave community safer by reducing risk and building resilience as 
one of the most important principle in building back better?  
4. Conclusions and Recommendations 
There is a different viewpoint from academicians, international organizations and policy makers in framing 
resilience. Academician’s framework stresses the importance of system as a whole and comprehensively. 
International organizations framework on resilience stresses the importance of ability and capacity building to cope 
with disaster; whereas policy makers focusing resilience on how to reduce or avoid human, social, economic loss 
and damage. Even there is a different viewpoint, the aim is similar; resilience focuses on empower a system for 
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Table 2. The factors influenced on resettlement 
 Banda Aceh Minamisanriku Natori 
Agree with relocation Majority of disaster-affected people 
disagree to the resettlement 
Majority of disaster-affected people 
agree to the resettlement  
Still chaotic, conflict between those 
residents who want to return and 
those who against  
Belief Belief (Islam value) influenced the 
resettlement process 
Belief did not influence the 
resettlement process 
Belief did not influence the 
resettlement process 
Psychological aspect Generally, psychological and 
emotional bond was not the 
important factors that affect 
resettlement. 
Psychological and emotional bond 
is not the dominant factors that 
affect resettlement. 
Emotional bonds with housing, 
neighbours, communities, and the 
surrounding area are the dominant 
factors in resettlement. 
Community culture 
and tsunami awareness  
Low tsunami disaster awareness. 
Due to the first tsunami disaster, 
preparedness and awareness of 
communities still very low. 
High tsunami disaster awareness. 
Preparedness for future tsunami has 
strongly built through the past 
tsunami experience. 
High tsunami disaster awareness. 
Preparedness for future tsunami has 





Employees in the fishing industry is 
2,012 out of 239,146 Population 
(0,09%) 
Employees in the fishing industry is 
1,434 out of 17,687 Population 
(0,08%) 
Employees in the fishing industry is 
41 out of 73,193 Population 
(0,0006%) 
Proximity to relocated 
area 
Approximately 4 – 15 Km Approximately 1-2 Km   Approximately 1-2 Km 
Participation 
in decision making 
In the beginning, there was no 
participation; but finally it is 
accommodated. 
People participation is considered 
even though the decision made by 
Government. 
People participation is considered 
even though the decision made by 
Government. 
 
Resettlement process is a key in creating tsunami-resilient community. It is proven that the resettlement policy 
can be reducing risk and enhancing resilience toward tsunami disaster. But, relocation process is a controversial 
issue. Different social cultural, economic and policy context would be very important factors in the success or 
failure of resettlement process. In Minamisanriku town the relocation process was success because social cultural, 
economic and policy context favoured the relocation, meanwhile the same factors made resettlement process in 
Banda Aceh city a failure.  
Based on the exploration, this study offers some of recommendations during planning stage in creating tsunami-
resilient community through relocation process: 
• Resettlement from low to higher ground is one of the approaches in creating tsunami-resilient community. 
Although resettlement is very important, some of considerations, such as social cultural, economic and policy 
context need to be addressed before implementing the policy.  
• Residents’ participatory planning is a key success in creating tsunami-resilient community. The aim of 
people participation is not intended to make a comprehensive relocation plan, but rather to reach consensus 
about resettlement issues. 
• Social cultural dimension, such as experience and awareness in facing tsunami, customs and beliefs of the 
disaster-affected people, are very important factors to be considered in planning.  
Resettlement policy affects the occupation of disaster-affected people. If the relocated area does not consider 
about this economic context, such as occupation opportunities and income levels, the people will reject the 
relocation policy. Therefore, before relocation initiated, the governments should prepare the occupation options. 
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